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SYSTEMS AND METHODS FOR
CONTROLLING POWER CONSUMPTION OF
POWER SUPPLY OF ELECTRONIC DEVICES

BY SWITCHING BETWEEN MODES BASED
ON CONTROL SIGNALS

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s related to U.S. Nonprovisional patent
application Ser. No. 12/056,819, entitled “Reduction of
Power Consumption in Remote Control Electronics,” filed on
Mar. 27, 2008, to U.S. Nonprovisional patent application Ser.
No. 12/056,520, entitled “Systems and Methods for Control-
ling the Power State of Remote Control Electronics,” filed on
Mar. 27, 2008, and to U.S. Nonprovisional patent application
Ser. No. 12/175,897, entitled “Systems and Methods for Con-
trolling Power Consumption 1n Electronic Devices,” filed on
Jul. 18, 2008, each of which 1s hereby incorporated by refer-
ence 1n 1ts entirety.

FIELD OF THE INVENTION

The present invention relates generally to electronic
devices, and more particularly to systems and methods for
controlling power consumption of a power supply of an elec-
tronic device.

BACKGROUND ART

Advancements in consumer electronic devices have led to
a wide variety of such devices that may be powered from an
AC power source, such as an electrical outlet in a home. Many
of such devices are placed in an off/standby mode when
turned off. In the ofl/standby mode, these devices typically
continue to require some power and draw some current.

Some devices may continue to perform certain operations
even when turned off or 1n a standby mode. For example, a set
top box (STB) may recetve programming signals and other
information related to the programming and/or the operation
of the STB while on. It may be monitoring its recerver or other
input even when the STB 1s 1n an ofl/standby mode. As one
particular example, programming information in the form of
an electronic program guide (EPG) and/or firmware updates
may be recerved by the STB when 1n the off/standby mode so
that the EPG and/or firmware of the STB may be updated for
use when the STB 1s next turned on by the user.

Other devices may be completely idle and perform no
operations when turned off or 1n a standby mode, possibly
other than to “wait” for a command to turn on. However, 1in
either case, the power supply of such electronic devices may
continue to consume power or energy whenever connected to
a power source such as an electrical outlet, for example,
plugged 1n. This may be the case regardless of the operating
mode or state of the electronic device.

BRIEF SUMMARY

For an electronic device that includes a power supply, this
disclosure contemplates a low or reduced-power mode of
operation of the power supply that 1s employed when the
clectronic device 1s 1n a low or reduced-power mode or state,
such as turned off or 1n a standby mode, a sleep mode or a
vacation mode. Thus, this disclosure contemplates a power
supply that includes a high or full-power mode of operation
and a low or reduced-power mode of operation. In particular,
this disclosure contemplates such a mode of operation for a
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plug-top power supply, that 1s, a power supply configured to
plug into an electrical outlet, although other types of power
supplies are not excluded, such as inductive or even hard-
wired. It should be understood that an “electronic device™ as
used herein 1s intended to encompass any device that operates
substantially based on electronics and may employ a power
supply for obtaining power from an electrical source.

This disclosure contemplates such a mode of operation of
the power supply for electronic devices that continue to per-
form certain operations when turned oif or 1n a standby mode,
as well as electronic devices that perform no operations when
turned off or in a standby mode. The low or reduced-power
mode of operation of the power supply may be automatically
invoked when the electronic device 1s placed into a low or
reduced-power state, such as an off state or a standby state.

In some embodiments, the low or reduced-power mode of
operation of the power supply may place the power supply 1n
a low or reduced-power state 1n which the power supply
draws a relatively low, fixed amount of power, less than an
amount of power the power supply draws in the high or
tull-power mode of operation. This may be appropriate, for
example, for the off and/or standby modes of an electronic
device that performs no operations when 1n the off and/or
standby modes.

Further, the low or reduced-power mode of operation of the
power supply may provide multiple low or reduced-power
states of the power supply. The low or reduced-power mode
may provide such states to meet the demands of the low or
reduced-power states of the electronic device. For example,
the low or reduced-power mode of operation of the power
supply may include a first low or reduced-power state and a
second low or reduced-power state. In the first low or
reduced-power state, the power supply may be configured to
draw a relatively low, fixed amount of power, less than an
amount of power the power supply draws 1n the high or
tull-power mode of operation. In the second low or reduced-
power state, the power supply may be configured to draw a
fixed amount of power greater than in the first low or reduced-
power state, but still less than the amount of power the power
supply draws 1n the high or full-power mode of operation.
This may be appropnate, for example, for the off and/or
standby modes of an electronic device that performs a limited
or reduced number of operations when 1n the off and/or
standby modes, as well as for the “sleep” or “vacation” modes
in which the electronic device suspends operations and/or
reduces a frequency of operations that are normally per-
formed when the device 1s off or 1n a standby mode, such as
described 1n the incorporated patent application Ser. No.
12/175,89°7. The power supply normally be placed in the first
low or reduced-power state when the electronic device 1s 1n
the off, standby, sleep and/or vacation modes, and placed in
the second low or reduced-power state only when the opera-
tion(s) to be performed 1n that mode 1s/are performed.

Thus, various systems and methods disclosed herein may
control power consumption by a power supply of an elec-
tronic device. For example, various systems and methods

described herein may selectively place a power supply of an
clectronic device 1n different states: a first or active state 1n
which the power supply 1s configured to draw a normal
amount of power; and a second or 1nactive state in which the
power supply 1s configured to draw an amount of power less
than the normal amount of power. In some embodiments, the
power supply may be selectively placed 1n a third state in
which the power supply 1s configured to draw an amount of
power less than the normal amount of power, but greater than
the amount of power drawn 1n the second state.
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It should be understood that the amount of power that the
power supply 1s configured to draw 1n 1ts various states may
be fixed or variable, as appropriate or desired. For example,
the first or active state of the power supply may correspond to
an on state or mode of the electronic device. As such, the
power supply may be configured to draw an amount of power
that may vary based on demand by the electronic device, with
the power supply drawing a relatively high minimum amount
of power sufficient to meet a minimum amount of power
demanded by the electronic device 1n 1ts on mode and/or to
meet 1nstantaneous increases 1n demand by the electronic
device.

The second or imactive state of the power supply may
correspond to an off state or mode, a standby state or mode, a
sleep state or mode and/or a vacation state or mode of the
clectronic device. For an electronic device that performs no
operations in that state of the device, the power supply may be
configured to draw a relatively low fixed amount of power 1n
the second state. For an electronic device that performs a
limited or reduced number of operations in that state of the
device, the power supply may be configured to draw a rela-
tively low fixed amount of power sufficient to meet the
demands of the electronic device for performing the operation
(s). Alternatively, the power supply may be configured to
draw an amount of power that may vary based on demand by
the electronic device, with the power supply drawing a rela-
tively low amount of power suilicient to meet a minimum
amount ol power demanded by the electronic device 1n that
mode and/or to meet mstantaneous increases 1n demand by
the electronic device as required by the operation(s).

The third state may also correspond to an off state or mode,
a standby state or mode, a sleep state or mode and/or a
vacation state or mode of the electronic device to provide two
different states of the power supply for that state of the device.
For example, the power supply may be configured to draw a
relatively low fixed amount of power in the second state,
when no operations are performed by the device. In the third
state, the power supply may be configured to draw arelatively
low fixed amount of power greater than the amount of power
drawn 1n the second state, when one or more of the limited/
reduced number of operations are performed.

One embodiment may take the form of a method of con-

trolling power consumption of an electrical power supply of

an electronic device. The method may include: recerving a
control signal that switches the electronic device between first
and second modes of operation; and switching the electrical
power supply between corresponding first and second modes
based on the recerved control signal, wherein the electrical
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In some embodiments, the first mode of the electrical
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In such embodiments, the electrical power supply may have at
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second power state and a third power state 1n the second
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clectrical power supply between the second power state and
the third power state based on performance of an operation by
the electronic device 1n the second mode of operation.
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In some embodiments, the electrical power supply may be
configured to draw a relatively low amount of power 1n the
second power state and may be configured to draw an amount
of power 1n the third state greater than the relatively low
amount of power drawn in the second power state.

In some embodiments, the method may include providing
the control signal via an electrical connection between the
clectronic device and the electrical power supply, wherein the
clectrical connection 1s 1n addition to an electrical connection
that carries power from the electrical power supply to the
clectronic device. In other embodiments, the method may
include providing the control signal via an electrical connec-
tion between the electronic device and the electrical power
supply, wherein the electrical connection carries power from
the electrical power supply to the electronic device.

Another embodiment may take the form of an electrical
power supply for supplying electrical power to an electronic
device. The electrical power supply may include power sup-
ply mode circuitry configured to place the electrical power
supply 1nto one of at least two power modes, wherein the at
least two power modes include a first power mode 1n which
the power supply 1s configured to draw a first amount of
power and a second power mode 1n which the power supply 1s
configured to draw a second amount of power less than the
first amount of power.

In some embodiments, the first power mode may be a
tull-power mode and the second power mode may be a
reduced-power mode.

In some embodiments, the power mode circuitry may be
configured to switch the electrical power supply between
power modes based on a first control signal from the elec-
tronic device. In such embodiments, the electrical power sup-
ply may include: a first electrical connection configured to be
connected to the electronic device to carry power from the
clectrical power supply to the electronic device; and a second
clectrical connection configured to be connected to the elec-
tronic device to receive the first control signal from the elec-
tronic device.

In some embodiments, the electrical power supply may
have at least a first power state in the first power mode and
may have a second power state and a third power state 1n the
second power mode. In such embodiments, the power supply
mode circuitry may be configured to switch the electrical
power supply between the second power state and the third
power state based on a second control signal from the elec-
tronic device. In some embodiments, the second control sig-
nal may correspond to performance of an operation by the
clectronic device while the electrical power supply 1s 1n the
second power mode. In some embodiments, the electrical
power supply may be configured to draw a relatively low
amount ol power in the second power state and may be con-
figured to draw an amount of power 1n the third state greater
than the relatively low amount of power drawn 1n the second
power state.

Another embodiment may take the form of an electronic
device. The electronic device may include: an electrical
power supply; power supply mode circuitry configured to
selectively place the power supply 1into one of a plurality of
power modes 1 which the electrical power supply 1s config-
ured to draw different amounts of power; and circuitry con-
figured to generate a first control signal; wherein the power
supply mode circuitry 1s configured to selectively place the
clectrical power supply into one of the plurality of power
modes based on the first control signal. In some embodi-
ments, the electronic device may also include communication
circuitry configured to provide a signal based on the first
control signal to the power supply mode circuitry.
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In some embodiments, the circuitry may generate the first
control signal based on the electronic device being switched
between a first mode of operation and a second mode of
operation in which the electronic device 1s configured to
perform fewer operations that 1n the first mode of operation.
In such embodiments, the first mode of operation may be an
on mode and the second mode of operation may be an off
mode or a standby mode. In other embodiments, the second
mode of operation may be a sleep mode or a vacation mode.

In some embodiments, the electrical power supply may
have at least a first power state 1n the first mode and may have
a second power state and a third power state 1n the second
mode. In such embodiments, the circuitry may be configured
to generate a second control signal based on performance of
an operation by the electronic device 1n the second mode of
operation, wherein the communication circuitry 1s configured
to provide the second control signal to the power supply mode
circuitry and wherein the power supply mode circuitry places
the electrical power supply 1nto one of the second power state
and the third power state based on the second control signal.
In such embodiments, the electrical power supply may be
configured to draw a relatively low amount of power 1n the
second power state and may be configured to draw an amount
of power 1n the third state greater than the relatively low
amount of power drawn in the second power state.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 1s a schematic representation of a system for sup-
plying electrical power to an electronic device.

FI1G. 2 1s a block diagram of an electronic device that may
be employed 1n systems and methods described herein.

FI1G. 3 1s another block diagram of an electronic device that
may be employed in systems and methods described herein.

FI1G. 4 1s FIG. 4 1s a block diagram of an electronic device
in conjunction with a plug-top power supply that may be
employed 1n systems and methods described herein.

FIG. 5 1s another block diagram of an electronic device that
may be employed 1n systems and methods described herein.

FIG. 6 1s a flowchart illustrating a method of controlling
power consumption of an electrical power supply of an elec-
tronic device by switching modes of the electrical power
supply.

FIG. 7 1s a flowchart 1llustrating another method of con-
trolling power consumption of an electrical power supply of
an electronic device by switching modes of the electrical
power supply.

FIG. 8 1s a flowchart illustrating a method of controlling
power consumption of an electrical power supply of an elec-
tronic device by switching power states of the electrical
power supply while 1n a second mode.

DETAILED DESCRIPTION

The following describes various embodiments of systems
and methods that may be used to reduce power consumption
of an electrical power supply of an electronic device.
Although specific embodiments may be described 1n detail,
the embodiments disclosed should not be interpreted or oth-
erwise used to restrict the scope of the disclosure provided
herein. It should be understood that the following description
has broad application, and the discussion of specific embodi-
ments 1s meant only to provide examples, and 1s not intended
to represent the only embodiments contemplated and encom-
passed by this disclosure. References to various “circuitry”
herein should be understood to include, but not be limited to,
wired circuits, traces, itegrated circuits, processors, memo-
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6

ries, displays, interfaces, and the like that may be employed to
receive iput and generate output for controlling an electrical
power supply and/or an electronic device according to such
input, as 1s well known 1n the electronic device and electron-
iCs arts.

Typically, conventional electrical power supplies may have
only a single power mode or mode of operation. The single
power mode may be configured to draw different amounts of
power based on the demands of the electronic device associ-
ated therewith. However, a substantial amount of power may
be continuously drawn by the conventional electrical power
supply 1n the single power mode, even when the electronic
device 1s 1n an off or a standby mode of operation.

As discussed above, various systems and methods dis-
closed herein may control the power consumption of an elec-
trical power supply of an electronic device by selectively
placing the electrical power supply 1n different power modes
in which the electrical power supply 1s configured to draw
respective different amounts of power. Thus, the amount of
power drawn by the electrical power supply may be tailored to
the anticipated demands of the electronic device, for example,
based on different modes of operation of the electronic
device.

An electrical power supply should be understood to distin-
guish from a source of electrical power. An electrical power
supply may be, for example, a regulator, a converter and/or a
transformer, or the like, that 1s configured to be placed in
clectrical communication with a source of electrical power,
such as a battery or an electrical outlet, so as to draw electrical
power Irom the electrical power source and provide power to
an electronic device associated with the electrical power sup-
ply. For example, an electrical power supply that 1s configured
to plug nto a standard electrical outlet may be referred to as
a plug-top power supply. It should be understood that the
plug-top power supply may be a separate device to which an
clectronic device may be plugged or otherwise electrically
connected. In general, i1t should be understood that an elec-
trical power supply may be a separate device from the elec-
tronic device(s) associated therewith, or may be a dedicated
device integrated with the electronic device.

As discussed above, conventional power supplies may
draw a substantial amount of electrical power even when the
clectronic device 1s turned off and/or placed 1n a standby state.
The amount of power drawn by the power supply may be a
certain minimum amount regardless of the mode or state of
the electronic device. Thus, the amount of power drawn by the
power supply may be unrelated to the mode, state or operation
of the electronic device, for example, up to a point at which
the electronic device demands more power than 1s supplied by
the minimum power drawn by the electrical power supply.

Various systems and methods contemplated by this disclo-
sure may allow the power consumption of an electrical power
supply to be varied based on the mode, state and/or operation
ol the electronic device associated therewith. Embodiments
of an electrical power supply may have a plurality of power
modes and/or states, for example, to correspond to the modes,
states and/or operations of the electronic device. Thus, power
consumption by the electronic power supply may be directly
related to anticipate and/or known demands of the electronic
device corresponding to modes, states and/or operations of
the electronic device. Such an approach may reduce or even
minimize power consumption by the electrical power supply
as compared to a compared to an electrical power supply
having only a single mode of operation, and thus a substantial
minimum electrical power draw.

In general, embodiments of an electrical power supply
contemplated by this disclosure may include additional cir-
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cuitry as compared to conventional electrical power supplies.
The additional circuitry may be, for example, electrical power
supply mode circuitry that 1s configured to selectively place
the electrical power supply 1n one of a plurality of different
power modes. Similarly, embodiments of an electrical device
contemplated by this disclosure may include additional cir-
cuitry as compared to conventional electrical devices. Such
additional circuitry may be, for example, communication
circuitry that 1s configured to provide communication from
the electronics of the electrical device to the electrical power
supply and/or the electrical power supply mode circuitry. It
should be understood, however, that such additional circuitry
may be embodied by a modification of existing circuitry of
the electrical power supply and/or the electronic device and/
or may employ such existing circuitry, as appropriate or
desired.

An example of an electronic device to which the systems
and methods disclosed herein may be applied 1s a set top box
(STB). As discussed above, a STB may monitor 1ts receiver or
other input when the STB 1s 1in an off/standby mode, and may
continue to perform some operations, such as decoding pro-
gramming signals when in the ofl/standby mode. It should be
understood, however, that the systems and methods disclosed
herein may be applied to any electronic device that employs
an electrical power supply.

A schematic representation of a system 10 for supplying
clectrical power to an electronic device 100 1s shown 1n FIG.
1. The electronic device 100 may include or otherwise be 1n
clectrical communication with an electrical power supply
110. The electrical power supply 110 may be placed in elec-
trical communication with an electrical power source 120. As
1s well known 1n the art, such a system 1s conventionally
employed 1 electromic devices, particularly electronic
devices that are configured to be powered from an electrical
outlet that 1s connected to an electrical power grid. As noted
above, the electrical power supply 110 may be configured to
modily and/or condition or otherwise render power drawn
from the electrical power source 120 to be suitable for use by
the electronic device 100, for example, as 1s well known
regarding electrical power supplies. As details regarding the
clectronic device 100 and the electrical power supply 110
may vary based on the type of electronic device, the purpose
and/or desired function(s) of the electrical power supply, and
other various matters of design choice, 1t 1s not considered
necessary to this disclosure to provide such details which
would be readily known to those skilled 1n the art.

FI1G. 2 1s a block diagram of an electronic device 200 that
may be employed 1n systems and methods described herein.
The electronic device 200 may include an electrical power
supply 210, electrical power supply mode circuitry 220 and
device electronics 230. The device electronics 230 may be
any suitable electronics, electrical devices, circuitry and the
like that 1s configured to perform desired operations of the
electronic device 200. As noted above, details of the device
clectronics are not considered necessary to this disclosure as
suitable circuitry for performing the operations and/or func-
tions described herein may be developed by those skilled 1n
the art based on this disclosure.

As shown, the electronic device 200 may be placed 1n
clectrical communication with the electrical power source
120 via the electrical power supply 210. In particular, an
electrical connection or communication link 212, such as an
clectrical power cord, may be provided to allow the electrical
power supply 210 to draw electrical power from the electrical
power source 120. The power supply 210 may be placed in
clectrical communication with the device electronics 230 to
provide electrical power to the device electronics 230 via an
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electrical connection or communication link 214, such as
clectrical wiring suitable for carrying electrical power.

The electrical power supply 210 may be configured to
selectively operate 1n a plurality of power modes 1n which the
clectrical power supply 210 1s configured to draw different
amounts ol power. The configuration of the electrical power
supply 210 may be of any suitable design. As such, particular
clectrical circuitry for the electrical power supply 210 1s not
considered necessary for those skilled in the art to implement.

The electrical power supply mode circuitry 220 may be
configured to select between the plurality of power modes of
the electrical power supply 210. For example, the electrical
power supply mode circuitry 220 may select or otherwise
control the power mode 1 which the electrical power supply
210 operates based on signals received from the device elec-
tronics 230. Alternatively, the electrical power supply mode
circuitry 220 may be configured to detect changes 1n the mode
of operation, the state and/or the operations performed by the
device electronics 230, and to select or otherwise control the
power mode based on the detected changes. In either case, as
with the electrical power supply 210, the configuration of the
clectrical power supply mode circuitry 220 may be of any
suitable design. Thus, particular electrical circuitry for the
clectrical power supply mode circuitry 220 1s not considered
necessary for those skilled 1n the art to implement.

Although the electrical power supply mode circuitry 220 1s
shown separate from the electrical power supply 210 for the
sake of explanation, 1t should be understood that the electrical
power supply 210 may include such power supply mode
circuitry 220, as appropriate or desired.

Either a signal that causes a change 1n a mode of operation
or a signal that results from a change 1n a mode of operation
may be provided to the electrical power supply mode circuitry
220, for example, via an electrical connection or communi-
cation link 222, such as electrical wiring suitable for carrying
signals. Alternatively, signals may be provided to the electri-
cal power supply mode circuitry 220 via the electrical con-
nection or communication link 214 carrying power to the
device electronics 230.

For example, when power 1s supplied to the device elec-
tronics 230 as a DC signal, an AC signal may be inserted on
top of the DC signal and then detected by the electrical power
supply 210 or the electrical power supply mode circuitry 220.
Although the electrical connection or communication link
214 carrying power to the device electronics 230 1s shown as
coming directly from the electrical power supply 210 for the
sake of clarity, it should be understood that the power from the
clectrical power supply 210 may reach the device electronics
via the electrical power supply mode circuitry 220, or the
clectrical power supply mode circuitry 220 may otherwise
have access to the electrical connection or communication
link 214 to allow 1t to detect the inserted AC signal.

Alternatively, when power 1s supplied to the device elec-
tronics 230 as an AC signal, an AC signal may be inserted and
multiplexed at a higher frequency, for example with the AC
power signal. Again, the electrical power supply 210 or the
clectrical power supply mode circuitry 220 may be config-
ured to demultiplex and detect the inserted AC signal.

Regardless of how the signal corresponding to a change 1n
mode of the electronic device 1s provided and/or detected, the
clectrical power supply mode circuitry 220 may receive such
signal and then control the power mode of the electrical power
supply 210 1n accordance with the signal, for example, by
selecting one of the plurality of power modes of electrical
power supply 210.

Similarly, the electrical power supply mode circuitry 220
may recerve a signal corresponding to a operations performed
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by the device electronics 230. For example, when the elec-
tronic device 200 1s 1 a “low-power” mode, such as an off
mode, a standby mode, a sleep mode, or a vacation mode, the
clectronic device 200 may still be configure to perform cer-
tain operations periodically or otherwise. The electrical
power supply mode circuitry 220 may be configured to effec-
tively manage the power mode of the electrical power supply
210 to account for a different power demand by the device
clectronics for performing the operation(s), while allowing a
relatively lower power draw by the electrical power supply
210 for the times during which such operation(s) 1s/are not
being performed.

For example, the electrical power supply mode circuitry
220 may have the electrical power supply 210 placed 1n a
“low-power” mode corresponding to the “low-power” mode
ol the device electronics 230/electrical device 200. The “low-
power’ mode of the electrical power supply 210 may include
a plurality of power states. A first of the plurality of power
states may be a lowest power state for the power mode, that 1s,
the power state that provides the lowest power draw by the
clectrical power supply 210 1n that power mode. The other
power state(s) may provide a predetermined increase in
power draw by the electrical power supply 210 over the low-
est power state or the next lowest power state in that power
mode. Thus, when a signal corresponding to a beginning of an
operation or operations by the device electronics 230 1is
received by or detected by the electrical power supply mode
circuitry 220, the electrical power supply mode circuitry 220
may place the electrical power supply 210 1n a higher power
draw state to draw suificient power to meet the demand of the
device electronics 230 required to perform the operation(s).
Then, when a signal corresponding to a ending beginning of
the operation(s) by the device electronics 230 is received by
or detected by the electrical power supply mode circuitry 220,
the electrical power supply mode circuitry 220 may return the
clectrical power supply 210 to 1ts lowest or a lower power
draw state to reduce the power draw by the electrical power
supply 210, 1n accordance with the reduced demand by the
device electronics 230 upon completion of the operation, one
or more of the operations, or all of the operations as the case
may be.

FIG. 3 1s another block diagram of an electronic device 300
that may be employed 1n systems and methods described
herein. The electronic device 300 may include an electrical
power supply 310, electrical power supply mode circuitry
320 and device electronics 330. The electronic device 300
differs from the electronic device 200 described above by also
including a controller 340. Although the controller 340 1s
shown separate from the device electronics 330 for the sake of
explanation, 1t should be understood that the device electron-
ics 330 may include such a controller 340, as appropriate or
desired.

The controller 340 may be any suitable processor, micro-
controller, circuitry, or the like that 1s configured to receive a
signal to change the mode of operation and/or the state of the
device electronics 330/the electronic device 300, and/or to
receive a signal to cause the device electronics 330 to perform
one or more operations. Thus, the controller 340 may be
configured to send such signals to the electrical power supply
mode circuitry 320 via an electrical connection or communi-
cation link 314, configured to provide electrical power to the
device electronics 330, or a separate electrical connection or
communication link 322.

As discussed above, the electrical power supply mode cir-
cuitry 320 may be configured to select between the plurality
of power modes of the electrical power supply 310. In this
example, the electrical power supply mode circuitry 320 may
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select or otherwise control the power mode 1n which the
clectrical power supply 310 operates based on signals
received from the controller 340. As the controller 340 may be
configured to control the modes, states and/or operations of
the device electronics 330/the electronic device 300, the con-
troller may be particularly suited to provide signals to the
clectrical power supply mode circuitry 320 for determining
the power mode 1n which the electrical power supply 3101s to
operate. In other words, the controller 340 may provide the
same or corresponding signals to the electrical power supply
mode circuitry 320 when the controller 340 sends a signal to
the device electronics 330 to change mode and/or state, as
well as when the controller 340 sends a signal to the device
clectronics 330 to begin an operation and either sends a signal
to the device electronics 330 to end the operation or receives
a signal from the device electronics 330 indicating comple-
tion of the operation.

FIG. 4 1s a block diagram of an electronic device 400 1n
conjunction with a plug-top power supply 450 that may be
employed in systems and methods described herein. The elec-
tronic device 400 may include device electronics 430 and a
controller 440, as discussed above with respect to FIG. 3, for
example. The electronic device 400 differs from the elec-
tronic device 300 described above by not including an elec-
trical power supply or electrical power supply mode circuitry.
In this embodiment, the plug-top power supply 450 provides
a separate device that includes an electrical power supply 410
and an electrical power supply mode circuit 420. Although
the electronic device 400 and the plug-top power supply 450
are 1llustrated as a single pair of devices, 1t should be under-
stood that the plug-top power supply 450 may be configured
to be associated with and supply power to a plurality of
clectronic devices, and that the electronic device 400 may be
configured to be associated with a plug-top power supply
providing a plurality of different outputs or with a plurality of
plug-top power supplies, for example, where the electronic
device 400 includes a plurality of sections or portions that
may operate imndependently, have different power require-
ments and/or be 1 different modes of operation at a given
time.

Similar to the discussion above with respect to FIG. 3, the
controller 440 may be any suitable processor, microcontrol-
ler, circuitry, or the like that 1s configured to receive a signal
to change the mode of operation and/or the state of the device
electronics 430/the electronic device 400, and/or to receive a
signal to cause the device electronics 430 to perform one or
more operations. Thus, the controller 440 may be configured
to send such signals, or other signals based on such signals, to
the electrical power supply mode circuitry 420 of the plug-top
power supply 450 via any suitable electrical connection or
communication link. As above, the connection or link may be
configured to provide electrical power to the device electron-
ics 430/the electronic device 400, or may be a separate con-
nection or link.

As discussed above, the electrical power supply mode cir-
cuit 420 may be configured to select between the plurality of
power modes of the electrical power supply 410. In this
example, the electrical power supply mode circuit 420 may
select or otherwise control the power mode in which the
clectrical power supply 410 operates based on signals
received from the controller 440. As the controller 440 may be
coniigured to control the modes, states and/or operations of
the device electronics 430/the electronic device 400, the con-
troller 440 may be particularly suited to provide signals to the
clectrical power supply mode circuitry 420 for determining
the power mode 1n which the electrical power supply 410 1s to
operate. In other words, the controller 440 may provide the
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same or corresponding signals to the electrical power supply
mode circuit 420 when the controller 440 sends a signal to the
device electronics 430 to change mode and/or state, as well as
when the controller 440 sends a signal to the device electron-
ics 430 to begin an operation and either sends a signal to the
device electronics 430 to end the operation or receives a
signal from the device electronics 430 indicating completion
of the operation.

FI1G. 5 1s another block diagram of an electronic device 500
that may be employed in systems and methods described
herein. The electronic device 500 may include an electrical
power supply 510, electrical power supply mode circuitry
520 and device electronics 530. The electronic device 500
differs from the electronic devices 200 and 300 described
above by also including an input device 550. Although the
input device 550 1s shown separate from the device electron-
ics 330 for the sake of explanation, 1t should be understood
that the device electronics 330 may include such an input
device 550, as appropriate or desired.

The mput device 5350 may be any suitable device config-
ured to receive input from another source. For example, a
variety of user inputs may be envisioned for the iput device
550, such a buttons, switches, touch screens, wireless receiv-
ers for receiving signals from remote control electronics, and
the like. Further, a variety of input devices for recerving input
from other electronic devices may be envisioned, including
without limitation, any suitable communication interface,
connector or port that 1s configured to receive a signal.

Based on input recerved, the input device 550 may provide
a signal to change the mode of operation and/or the state of the
device electronics 530/the electronic device 500, and/or to
cause the device electronics 5330 to perform one or more
operations. The input device 350 may also be configured to
send corresponding signals to the electrical power supply
mode circuitry 520.

As discussed above, the electrical power supply mode cir-
cuitry 520 may be configured to select between the plurality
of power modes of the electrical power supply 510. In this
example, the electrical power supply mode circuitry 520 may
select or otherwise control the power mode 1n which the
clectrical power supply 510 operates based on signals
received from the mput device 350. As the input device 550
may receive mput to control the modes, states and/or opera-
tions of the device electronics 530/the electronic device 500,
the mput device 550 may be particularly suited to provide
signals to the electrical power supply mode circuitry 520 for
determining the power mode 1 which the electrical power
supply 510 1s to operate. In other words, the input device 5350
may provide the same or corresponding signals to the elec-
trical power supply mode circuitry 520 when the input device
550 sends a signal to the device electronics 530 to change
mode and/or state, as well as when the input device 550 sends
a signal to the device electronics 330 to begin an operation
and either sends a signal to the device electronics 530 to end
the operation or the electrical power supply mode circuitry
520 receives a signal from the device electronics 530 indicat-
ing completion of the operation, either via an electrical con-
nection or communication link 514, configured to provide
clectrical power to the device electronics 530, or a separate
clectrical connection or communication link 522.

FIG. 6 1s a flowchart illustrating a method of controlling
power consumption of an electrical power supply of an elec-
tronic device by switching modes of the electrical power
supply. The flowchart of FIG. 6 begins with the electronic
device 1n a first mode of operation, such as an on mode, and
transitions to a second mode, such as an off mode or a standby
mode. However, it should be understood that the electronic
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device may be 1 any particular mode at a given time, and may
transition between more than two different modes, as appro-
priate or desired.

Control may begin in S610, where a control signal switch-
ing the electronic device from a first mode (e.g., on mode) of
operationto a second mode (e.g., standby mode) of operation.
That control signal or a corresponding control signal may be
transmitted to the electrical power supply mode circuitry in
S5620. Upon receipt of the signal, the electrical power supply
mode circuitry may switch the electrical power supply from a
first power mode (e.g., full-power mode) to a second power
mode (e.g., a low-power mode) 1n S630. By switching the
power mode of the electrical power supply, the amount of
power consumed by the electrical power supply draw from
the electrical power source may be reduced when the elec-
tronic device transitions into a mode requiring less power.

While in the second mode of operation, the electronic
device may receive a control signal switching the electronic
device from the second mode (standby mode) of operation to
the first mode (on mode) of operation in S640. That control
signal or a corresponding control signal may be transmitted to
the electrical power supply mode circuitry i S650. Upon
receipt of the signal, the electrical power supply mode cir-
cuitry may switch the electrical power supply from the second
power mode (low-power mode) to the first power mode (full-
power mode) 1n S660. By switching the power mode of the
clectrical power supply upon receipt of the signal, the elec-
trical power supply may be kept 1n the second power mode
(low-power mode) until the electronic device transitions 1nto
a mode requiring more power.

FIG. 7 1s a flowchart illustrating another method of con-
trolling power consumption of an electrical power supply of
an e¢lectronic device by switching modes of the electrical
power supply. As with the tlowchart of FIG. 6, this flowchart
begins with the electronic device 1n a first mode of operation,
such as an on mode, and transitions to a second mode, such as
an oil mode or a standby mode. Again, 1t should be under-
stood that the electronic device may be 1n any particular mode
at a given time, and may transition between more than two
different modes, as appropriate or desired.

The flowchart of FIG. 7 differs from the flowchart of FIG.
6 1n that switching of the electronic device from a first mode
(e.g., on mode) of operation to a second mode (e.g., standby
mode) of operation 1s detected 1n S710, rather than receiving
a signal that switches the electronic device mode of operation
(5610). In response to detecting the switching of the elec-
tronic device from the first mode of operation to the second
mode of operation, a control signal may be generated 1n S720.
The generated control signal may be transmitted to the elec-
trical power supply mode circuitry mn S730. Upon receipt of
the signal, the electrical power supply mode circuitry may
switch the electrical power supply from a first power mode
(e.g., Tull-power mode) to a second power mode (e.g., a low-
power mode) 1n S740. As above, by switching the power
mode of the electrical power supply, the amount of power
consumed by the electrical power supply draw from the elec-
trical power source may be reduced when the electronic
device transitions into a mode requiring less power.

While 1n the second mode of operation, switching of the
clectronic device the electronic device from the second mode
(standby mode) of operation to the first mode (on mode) of
operation may be detected in S7350. In response to detecting
the switching of the electronic device from the second mode
ol operation to the first mode of operation, a control signal
may be generated in S760. The generated control signal may
be transmitted to the electrical power supply mode circuitry in
S770. Upon receipt of the signal, the electrical power supply
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mode circuitry may switch the electrical power supply from
the second power mode (low-power mode) to the first power
mode (Tull-power mode) in S780. As above, by switching the
power mode of the electrical power supply upon receipt of the
signal, the electrical power supply may be kept in the second
power mode (low-power mode) until the electronic device
transitions 1nto a mode requiring more power.

FIG. 8 1s a flowchart illustrating a method of controlling
power consumption of an electrical power supply of an elec-
tronic device by switching power states of the electrical
power supply while 1n a second power mode. For example,
the second power mode may be a standby mode 1n which the
ol the electrical power supply has at least two states. It should
be understood that 1t 1s possible for a particular power mode
to have more than two states, for example, depending on a
desired number of power draw fluctuations of the electrical
power supply 1s desired while remaining 1n a same power
mode rather than changing power modes of the electrical
power supply.

Control 1n the flowchart of F1G. 8 begins in S810, where the
clectrical power supply 1s switched from a first power mode
(e.g., Tull-power mode) to a second power mode (e.g., low-
power mode). As should be understood, this may be accom-
plished, for example, as outlined by S610-S630 1n FIG. 6 or
S710-5740 1n FIG. 7. When the electrical power supply 1s
switched to the second power mode, 1n S820 the electrical
power supply may be placed i a first power state of that
mode. The first power state may be, for example, a lowest
power state of that power mode and may be a default upon
switching into that power mode.

While 1n the first power state of the second power mode, a
start of an operation of the electronic device may be detected
in S830. Alternatively, a signal may be sent to the electrical
power supply mode circuitry indicating the start of the opera-
tion. In response to the detection and/or a corresponding
signal, 1n S840 the electrical power supply may be switched
from the first power state to a second, higher power state 1n
which the electrical power supply 1s configured to draw more
power to meet the anticipated or known demand of the device
clectronics for performing the operation.

Then, 1n S850, an end of the operation may be detected.
Alternatively, a corresponding signal may be received indi-
cation the end of the operation. In either case, based on the
detection or signal, the electrical power supply may be
switched from the second power state back to the first, lower
power state to reduce the power draw by the electrical power
supply as 1t no longer needs to meet the increased demand of
the device electronics fro performing the operation.

It should be understood that the tflowcharts of FIGS. 6-8 are
only examples, and that other methods, whether by addition
ol operations, omission of operations, and/or reordering of
operations, may be envisioned. For example, the flowcharts
of FIGS. 6-8 do not illustrate various “starting” configura-
tions of the mode(s) or state(s) of the electronic device that are
possible. Further, it should be understood that these basic
concepts and principles may be expanded to provide any
suitable flow of operations as may be determined to be appro-
priate or desired for a given embodiment of an electronic
device based on the description provided herein.

The foregoing merely illustrates the principles of the
invention. Various modifications and alterations to the
described embodiments will be apparent to those skilled 1n
the art 1n view of the teachuings herein. It will thus be appre-
ciated that those skilled in the art will be able to devise
numerous systems, arrangements and methods which,
although not explicitly shown or described herein, embody
the principles of the invention and are thus within the spirit
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and scope of the present invention. From the above descrip-
tion and drawings, 1t will be understood by those of ordinary
skill 1n the art that the particular embodiments shown and
described are for purposes of illustration only and are not
intended to limit the scope of the present invention. Refer-
ences to details of particular embodiments are not intended to
limit the scope of the invention.

What 1s claimed 1s:
1. A method of controlling power consumption of an elec-
trical power supply of an electronic device, the method com-
prising:
receving power at an electrical power supply;
distributing power from the electrical power supply to
device electronics across a power distribution network;

generating a control signal at the device electronics to
switch the electronic device between first and second
modes of operation;

sending the control signal across a portion of the power

distribution network;

receving the control signal from across the power distri-

bution network portion at a power supply mode cir-
cuitry; and

switching the electrical power supply, by the power supply

mode circuitry, between corresponding first and second
modes based on the received control signal, the electr-
cal power supply configured to draw different amounts
of power 1n the first and second modes.

2. The method of claim 1, wherein the first mode of opera-
tion of the electronic device 1s an on mode and the second
mode of operation of the electronic device 1s one of an off
mode and a standby mode.

3. The method of claim 1, wherein the first mode of opera-
tion of the electronic device 1s an on mode and the second
mode of operation of the electronic device 1s one of a sleep
mode and a vacation mode.

4. The method of claim 1, wherein the first mode of the
clectrical power supply 1s a full-power mode and the second
mode of the electrical power supply 1s areduced-power mode.

5. The method of claim 4, wherein the electrical power
supply has at least a first power state in the first mode and has
a second power state and a third power state in the second
mode, the method further comprising switching the electrical
power supply between the second power state and the third
power state based on performance of an operation by the
clectronic device 1n the second mode of operation.

6. The method of claim 5, wherein the electrical power
supply 1s configured to draw a relatively low amount of power
in the second power state and 1s configured to draw an amount
of power 1n the third state greater than the relatively low
amount of power drawn in the second power state.

7. An electrical power supply for supplying electrical
power to an electronic device, the electrical power supply
comprising:

an electronic power supply source configured to receive

clectrical power and to distribute the electrical power to
the electronic device across a power distribution net-
work:

power supply mode circuitry configured to receive a con-

trol signal from across the power distribution network
and to place the electrical power supply into one of at
least two power modes in response to the control signal,
the at least two power modes including a first power
mode 1n which the power supply 1s configured to draw a
first amount of power and a second power mode 1n which
the power supply 1s configured to draw a second amount
of power less than the first amount of power.
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8. The electrical power supply of claim 7, wherein the first
power mode 1s a full-power mode and the second power mode
1s a reduced-power mode.

9. The electrical power supply of claim 7, wherein the
power mode circuitry 1s configured to switch the electrical
power supply between power modes based on a first control
signal from the electronic device.

10. The electrical power supply of claim 9, wherein the
clectrical power supply has at least a first power state in the
first power mode and has a second power state and a third
power state in the second power mode, the power supply
mode circuitry being configured to switch the electrical
power supply between the second power state and the third
power state based on a second control signal from the elec-
tronic device.

11. The electrical power supply of claim 10, wherein the
clectrical power supply 1s configured to draw a relatively low
amount of power 1n the second power state and 1s configured
to draw an amount of power in the third state greater than the
relatively low amount of power drawn 1n the second power
state.

12. An electronic device, comprising:

an electrical power supply configured to recerve electrical

power and to distribute the electrical power across a
power distribution network;

power supply mode circuitry configured to selectively

place the power supply 1nto one of a plurality of power
modes 1n which the electrical power supply 1s configured
to draw different amounts of power; and
circuitry configured to generate a first control signal and to
send the first control signal to the power supply mode
circuitry across the power distribution network;

wherein the power supply mode circuitry 1s configured to
selectively place the electrical power supply 1nto one of
the plurality of power modes based on the first control
signal.
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13. The electronic device of claim 12, further comprising
communication circuitry configured to provide a signal based
on the first control signal to the power supply mode circuitry.

14. The electronic device of claim 12, wherein the circuitry
1s configured to generate the first control signal based on the
clectronic device being switched between a first mode of
operation and a second mode of operation 1n which the elec-
tronic device 1s configured to perform fewer operations that in
the first mode of operation.

15. The electronic device of claim 14, wherein the first
mode of operation 1s an on mode and the second mode of
operation 1s one of an off mode and a standby mode.

16. The electronic device claim 14, wherein the first mode
of operation 1s an on mode and the second mode of operation
1s one of a sleep mode and a vacation mode.

17. The electronic device of claim 13, wherein the electri-
cal power supply has at least a first power state 1n the first
mode and has a second power state and a third power state in
the second mode, the controller being configured to generate
a second control signal based on performance of an operation
by the electronic device 1n the second mode of operation, the
communication circuitry being configured to provide the sec-
ond control signal from the controller to the power supply
mode circuitry, the power supply mode circuitry placing the
clectrical power supply into one of the second power state and
the third power state based on the second control signal.

18. The electronic device of claim 17, wherein the electri-
cal power supply 1s configured to draw a relatively low
amount of power 1n the second power state and 1s configured
to draw an amount of power in the third state greater than the
relatively low amount of power drawn in the second power
state.
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